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Mea Culpa 

How I Abused the Nitrate 
in My Life 

SAM KULA 

Like all true confessions, this one starts with a 
little personal history. I have been a film ar¬ 
chivist, in one capacity or another, since 1958. 
That was the year I started work in the Library 
of the National Film Archive of the British Film 
Institute. The last stage of my brief career at the 
National Film Archive was as Ernest Lindgren’s 
deputy curator. It was Lindgren who introduced 
me to the first principle of film archives: to pro¬ 
tect the “master,” the copy closest to the orig¬ 
inal negative, which in our case and in those 
days was almost always a 35mm nitrate print. 

The obvious problem with the first prin¬ 
ciple was that if we didn’t hold the original 
negative, the 35mm nitrate print was the “mas¬ 
ter” and it could not be projected. Lindgren 
was very unyielding on that principle, even af¬ 
ter we had “protected” the print by making a 
duplicate negative on safety stock. The only 
access permitted would be through a reference 
safety print—which was the catch-22 in film 
archives. There was never enough money in 
the budget to make reference prints as well as 
dupe negatives, which is why one wit claimed 
that NFA stood for No Films Available. Working 
at the National Film Archives could thus be a 
very frustrating experience. There we were, sur¬ 
rounded by all those beautiful nitrate prints, 
and we could never see them as they were 
meant to be seen. 

The situation at the National Film Archive 
was made even more frustrating when one 
looked across the channel to the Cinematheque 
Fran^aise. There was Henri Langlois projecting 
nitrate prints night after night to the delight of 
his audiences, firm in his belief that nitrate 


prints were like pearls or fine Persian rugs. “You 
keep them at their best by using them,” he said, 
“and they will last for generations.” He didn’t 
actually say you should beat them, but he was 
known, on occasion, to hang them on the line. 
Fortunately, we had the National Film Theatre 
and a network of archives that were prepared 
to let their nitrate prints “breathe” from time 
to time and to loan them out (after they had 
been properly protected, of course), so that we 
could experience the glory of nitrate on a de¬ 
cent screen. It was not the true glory of nitrate, 
you understand, but as close an approximation 
as the National Film Theatre could manage. By 
this time the carbon arc had given way to the 
xenon lamp, an efficient and consistent but cold 
light source, and while the sepia-toned warmth 
of the nitrate print still came through, it was 
not the same—or so the purists with long mem¬ 
ories claim. (Actually, many theaters were run¬ 
ning projectors with carbon arcs well into the 
sixties. It takes a long time for technological 
change to penetrate the distant reaches of the 
motion picture industry. We know that nitrate 
stock did not disappear overnight in 1950. A 
decade later it was still in use for projection 
prints and even for new productions in some 
parts of the world. No point in letting that ex¬ 
cellent stock go to waste!) 

But my purpose here is not to persuade 
you that film audiences will never again enjoy 
film as those first audiences did—with nitrate 
instead of triacetate, the carbon arc instead of 
the xenon lamp, and with five hundred smokers 
in a poorly ventilated theater lending the nitrate 
image that je ne sais quoi so often evoked in 
memoirs. Rather, I wish to apologize for the way 
I exploited the weaknesses of nitrate film while 
ignoring its towering strengths as the work¬ 
horse of the industry, the dispenser of dreams, 
and the window to a wider world for billions of 
people. Before I confess my sins, let’s look at 
the record. 
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George Eastman acquired patents for flex¬ 
ible cellulose nitrate roll film coated with a pho¬ 
tographic emulsion sometime between 1884 
and 1892. Let us not worry about who actually 
invented the process; we know that chemists, 
both amateur and professional, were active on 
both sides of the Atlantic. I don’t think we know 
exactly why it was that cellulose nitrate rather 
than some other chemical combination was 
selected. We do know that many combinations 
of camphor and celluloid and other fabulously 
flammable substances were tried. None of them 
had the three characteristics needed—trans¬ 
parency, flexibility, and toughness—to the 
same degree as cellulose nitrate. Intermittent 
movement of the film, the key to the presenta¬ 
tion of motion pictures, is very hard on film 
stock, and cellulose nitrate proved it was suffi¬ 
ciently stable and long-wearing that it could be 
run through a projector several hundred times 
and still deliver an acceptable image. 

Once Eastman and his rivals had improved 
the product, nitrate stock was able to capture 
and reproduce the images that created what 
Maxim Gorky described as a “Kingdom of Shad¬ 
ows” in his celebrated review of a Lumiere show 
at the Nizhni Novgorod Fair in July 1896. The 
most cursory reading of film history in every 
country confirms that the filmgoing experience 
spread at an incredible speed and that films 
were shown under an incredible range of con¬ 
ditions before the construction of the “dream 
palaces.” Nickelodeons spread like wildfire 
across the land. Gorky described the hall in 
which the films were screened as “full of wine, 
women, music, and vice.” The bois¬ 
terous hall was located next door to 
a brothel, which was probably not 
an unusual location for what passed 
for a theater in those days. The wave 
of showmen, promoters, and entre¬ 
preneurs from all walks of life that 
entered this raw, new industry used 
whatever was available that could 
conceivably be converted into a “the¬ 
ater” with nothing in the way of leg¬ 
islation or local fire regulations to 
restrict them. 

Consider an early Canadian 
screening. The year is 1905. The 
place is Hazelton, a very small vil¬ 
lage built around the Hudson Bay 


Post at the head of navigation on the Skeena 
River, 550 miles north of Vancouver in British 
Columbia. An itinerant cinematography show¬ 
man arrives, and although there is only a hand¬ 
ful of Europeans and native people in the vil¬ 
lage, they are enough to constitute an 
audience. There is no suitable building in the 
community, but there is a cave in the side of 
the hill that overlooks the town. So in this 
cramped and unventilated space he rigs his 
screen and installs his projector, and on a 
makeshift door he nails a large piece of paper 
on which he scrawls “Theatre” and the pro¬ 
gram of films “now being shown.” Boxes, bar¬ 
rels, and logs serve for seats, and in a few 
hours the “vault” is packed to suffocation with 
every able-bodied person in the town. The 
films, 35mm flammable nitrate, of course, are 
well past their prime in terms of condition, but 
they are still projectable and still capable of 
amazing and enthralling the audience by creat¬ 
ing virtual “shadows in the cave”—a rather 
touching link back to the first images created 
by our common ancestors. Nitrate was also 
shown even further north, in Dawson City in 
the Yukon Territory, following the discovery of 
gold in 1896. In a case that demonstrates the 
capability of nitrate to survive in the most chal¬ 
lenging storage conditions, nearly five hun¬ 
dred reels of film were discovered in a hole in 
Dawson City after having been buried in the per¬ 
mafrost for forty-nine years, and we managed 
to salvage close to four hundred of them. 1 

Every country has stories of early film ex¬ 
hibitions in an astonishing variety of improba- 



Figure 1. Decomposing reel of 
nitrate film. Courtesy of 
Eastman Kodak Company. 
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ble and unsuitable venues. This may explain 
why there were fires from time to time, but it 
also confronts us with a more obvious question: 
Why weren’t there more fires? Many, many 
more fires? Yes, nitrate is flammable. Anyone 
who has seen the films of test burns of nitrate 
would have to be impressed at how success¬ 
fully a nitrate film fire resists all efforts to ex¬ 
tinguish it. (And we all have seen those films 
because we use them over and over to frighten 
our sponsors and our potential donors.) But 
think of the conditions under which nitrate film 
was projected in those early years. The nitrate 
film didn’t cause the fires. The appalling igno¬ 
rance and incompetence of the "theater” owners 
and the projectionists were responsible. Two 
more examples will illustrate my point. 

The most celebrated fire in film history 
happened very early in the medium’s existence, 
on May 3,1897, and it established nitrate film 
in the public mind as a dangerous substance. 
Consider the circumstances: It is a charity ba¬ 
zaar in Paris. It is 4:00 in the afternoon. Some 
four thousand people are crowded into a long, 
wooden building in rue Jean Goujon. The build¬ 
ing is divided into charity stalls by sheets of 
pasteboard. Overhead there is a false ceiling, 
an enormous canopy of canvas coated with tar 
to stiffen it. The cinematograph is just one of 
the attractions, and it is being presented in a 
nine-by-four-foot projection room made of can¬ 
vas. There has been a problem with the lamp, 
and Albert Molteni, the magic lantern manufac¬ 
turer, has sent over a replacement, an oxy- 
etheric lamp—a mixture of oxygen and ether 
fueling a flame that heats a small piece of lime 
to incandescence. The lamp is called Securi¬ 
tas, an ironic name under the circumstances. It 
is the fourth presentation of the afternoon, and 
while the room is in darkness, the projection¬ 
ist, a man named Bellac, pauses so he can re¬ 
fuel the lamp. Ignoring advice that he do this 
outside, he returns to his canvas projection box 
and begins to pour the ether. His assistant, with¬ 
out waiting for instructions, strikes a match. 
Bellac stares in horror as the lamp explodes 
and, of course, ignites the nitrate film. In sec¬ 
onds the fire spreads to the canopy and in min¬ 
utes the entire hall is an inferno. Burning tar 
falls onto the billowing gowns of the ladies and 
turns them into human torches. Total panic fol¬ 
lows. Those that are not burned to death are 


trampled to death in the rush for the only exit. 
The final death toll is 121, and in a class-con¬ 
scious age that number looms even larger in 
the press coverage as they are “the cream of 
French society.” At the inquiry that follows, the 
cinematograph is blamed. In the words of one 
deputy, “it creates danger wherever it is used” 
and should be banned. But in the trial that takes 
place that August, three men are found to be 
negligent. Baron Mackau, the charity bazaar 
organizer, is fined 500 francs; the projectionist 
is given a one-year prison sentence; and his 
assistant is sentenced to eight months. The 
damage caused by their criminal negligence to 
the reputation of nitrate film is permanent. From 
then on panic takes more lives than the flames 
of burning nitrate. 

A much more typical example of fires as¬ 
sociated with the early cinema comes from 1908 
England. A village hall in Newmarket has been 
converted into a cinema. There is only one exit, 
a pair of folding doors with one bolted shut. 
The operator has set up his projector on a pile 
of loose boxes just inside the door. A tank of 
oxygen and a tank of hydrogen are propped up 
against the closed door and connected to the 
projector. The operator drops a piece of hot car¬ 
bon on the floor, and in his effort to stamp it out 
he pulls the projector off the makeshift stand 
and sets the film on fire. The small crowd panics 
and rushes toward the only exit. They knock 
over the oxygen and hydrogen tanks, breaking 
the connections. There is only one fatality, a 
miracle under the circumstances, and at the in¬ 
quest the court decides that the oxygen and 
hydrogen tanks are the real cause of the fire. 
The real cause, of course, was an incompetent 
projectionist. Panic did the rest. Panic robbed 
me of the cinema in my childhood. I was raised 
in Montreal. In 1934 a fire in the projection 
booth in the Imperial Theatre—there was spec¬ 
ulation in the press about smoking in the 
booth—triggered a panic in which several chil¬ 
dren were trampled to death. The Quebec gov¬ 
ernment, enthusiastically supported by the 
Catholic Church, promptly banned anyone under 
sixteen from attending the commercial cinema. 
A ban that was not lifted until the sixties! 

I am not denying that nitrate film can get 
hung up in the projector. Is there anything more 
distressing than to see a frame melt before your 
eyes? I am also not denying that in rare cases 
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the film ignites outside the aperture plate and 
sets the take-up reel on fire, but I am denying 
that it was a common occurrence when the 
equipment was well maintained and the pro¬ 
jectionist was experienced and competent. 
When you consider the number of film presen¬ 
tations that took place in the first decades of 
the cinema, almost all by amateurs or by pro¬ 
jectionists who were learning on the job, you 
realize nitrate must have been able to accom¬ 
modate a fair degree of mishandling and rough 
treatment. One report to the Home Office in 
England in 1909 stated that there were some 
two hundred unlicensed and unsupervised ex¬ 
hibitions of cinematography every day in the 
London area alone. 

All film archivists are aware of the fires in 
archives, or in organizations pretending to be 
archives, which have destroyed thousands of 
reels of nitrate film. We are also aware that if a 
sufficient quantity of decomposing nitrate film 
is stored in an unventilated vault and allowed 
to heat up, the pressure of the accumulated 
gases can lower the flash point to a level where 
spontaneous combustion can occur. It has hap¬ 
pened, for example, when film was stored in 
an unventilated metal shed on top of a build¬ 
ing in New York City during a very hot summer. 
But how stupid do you have to be to store films 
that way? In fact, if you examine all the other 
fires that marked the history of the film archives 
movement, you uncover management that is 
breathtaking in its incompetence: In Paris dur¬ 
ing the hot summer of 1959 the Cinematheque 
Fran^aise stacks some five thousand reels of 
nitrate in an inner courtyard under a glass 
canopy that acts like a giant magnifying glass. 
They are waiting to be shipped. They waited a 
little too long. In Montreal in 1967, during an¬ 
other hot summer, the National Film Board, the 
unofficial custodian of the country’s film her¬ 
itage, stores its nitrate films in a warehouse at 
Beaconsfield, on the outskirts of the city. There 
are no climate controls of any kind. The ware¬ 
house contains all sorts of other combustible 
material, like tanks of diesel fuel. A fire breaks 
out, cause unknown, and the nitrate helps make 
it a spectacular blaze. It is December 1978 in 
Washington, D.C. Workmen are carrying out re¬ 
pairs at the National Archives’ nitrate vaults at 
Suitland, Maryland. One of them is using an 
acetylene torch, and hot metal drops into a card¬ 


board box that sets the film on fire. What is a 
cardboard box doing in a nitrate vault? Twelve 
and a half million feet of Universal newsfilm 
outtakes make a very spectacular fire, and the 
world is again reminded that nitrate burns, 
and that it is not a good idea to carry out work 
with an acetylene torch in a vault filled with ni¬ 
trate film. It is also a good idea to advise the 
fire department that opening the doors to all 
the vaults is not a good way to fight a nitrate 
fire. In Mexico City in 1982, the Cineteca Na- 
cional loses 6,506 films, or so it is reported in 
the The Guinness Book of Film Facts. “The 
biggest single loss of archive film,” it is claimed. 
A dubious distinction. The actual number of ti¬ 
tles is closer to five thousand, but many of 
them are unique copies, a very large segment 
of the surviving national film heritage. The film 
was being “temporarily” stored in rooms close 
to the auditorium in the Cineteca’s main build¬ 
ing. In retrospect, not a very suitable location 
for a nitrate film vault, even temporarily. Faulty 
wiring is believed to have caused the fire. There 
was also loss of life in that one that made it even 
more tragic. There are those who would argue 
that the loss to the Cinematheque Frangaise 
and the world film heritage when the vaults at 
Le Pontel burned in 1980 was even greater, al¬ 
though the exact number of films that were 
lost in that catastrophe was never revealed. 
What was revealed was that the storage condi¬ 
tions were decidedly substandard. The point is 
that in all these cases, like the one in London 
when the National Film and Television Archive 
lost three hundred prints at the Henderson 
Laboratory (all previously copied, I am as¬ 
sured!), the fault lay with the management of 
the nitrate in storage and not with the nitrate 
itself. 

The fact is that nitrate stored in carefully 
controlled conditions (I will leave the ideal spec¬ 
ifications for temperature and humidity to the 
experts who like to argue whether four degrees 
Centigrade is cold enough and whether 25 per¬ 
cent humidity is too dry) can be safely stored 
at least as long as triacetate safety stock, and 
given the epidemic of vinegar syndrome we 
are witnessing with triacetate stock, will last 
even longer. The chemists tell us that while cel¬ 
lulose nitrate is an inherently unstable com¬ 
pound—and a surprisingly large number of ma¬ 
terials we have contrived from chemistry, like 
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most plastics, are unstable over time—it can 
and has lasted for over one hundred years. Oh 
yes, I know how unpredictable nitrate can be, 
about bad batches and improperly processed 
film, but we are talking about an industrial 
process created in an era that was just begin¬ 
ning to discover quality control, an era in which 
factories manufacturing celluloid for men’s col¬ 
lars and billiard balls exploded regularly. 

So why does nitrate have the reputation 
of a film stock from hell? Well, one reason is 
that it served our purposes as archivists to play 
up its weaknesses while ignoring its strengths. 
You cannot raise funds from governments and 
foundations by reminding them that nitrate was 
the workhorse of the industry for sixty years, 
that immense quantities of nitrate film were 
safely in circulation in every corner of the globe 
and under the most adverse circumstances 
imaginable, and that the number of people in¬ 
jured in fires in which nitrate was involved, and 
very seldom the cause, was, statistically, totally 
insignificant by comparison. It is very difficult 
to collect statistics on the total volume of ni¬ 
trate in circulation at any one time. If we take 
1939 as probably the high point in nitrate film 
production, Kodak estimates that in the United 
States alone some 500 million feet of nitrate 
stock was produced that year. Despite Holly¬ 
wood’s dominance of the industry, I think we 
can safely assume that the total for the entire 
world was at least five times that. Say 2.5 bil¬ 
lion feet, give or take a few. That may be con¬ 
servative. One estimate for the entire industry 
in 1926 was 1,250,000,000 feet, consuming in 
the process more silver than the U.S. Mint. That 
may appear to be a lot of film, but there were a 
lot of theaters, over fifteen thousand in the 
United States alone, and an enormous audi¬ 
ence. The reported statistics on paid admis¬ 
sions for 1939 were 85 million per week in the 
United States, and 23 million per week in the 
United Kingdom. So many people, so much film, 
so much lost film, especially during the war 
years. And yet the sad fact is that much more 
nitrate was deliberately destroyed when the 
studios decided that silent film no longer had 
any revenue potential than was lost in fires or 
through decomposition during sixty years of 
production. 

It is a tribute to the resilience of nitrate 


that so much has survived. The Nitrate Project, 
launched in the United Kingdom in 1988, de¬ 
termined that there were precisely 189,786,700 
feet of pre-1953 nitrate film still in custody. The 
Centre Nationale de la Cinematographic, the 
nitrate custodian for France, currently holds 
300,000 cans. That is a lot of nitrate! If nitrate 
was so dangerous, then a great many people 
were taking risks. Consider the distribution sys¬ 
tem. These films were moved from cinema to 
cinema as many as three times a week, shipped 
by truck, by rail, by boat, by plane, even by dog 
sled, to every corner of the globe in every kind 
of weather, and run on equipment that ranged 
from state of the art machines run by trained 
and skilled projectionists to venerable antiques 
run by anyone who could be persuaded to do 
the work for the minimum wage. 

So, I write this because I wish to praise 
nitrate and to apologize for all the times I have 
denigrated it in the course of my work. I remem¬ 
ber with shame turning up at FIAF one year with 
buttons saying “nitrate can’t wait”— part of a 
campaign to frighten potential donors into turn¬ 
ing their films over to the archives and to loosen 
the purse strings of funding sources. The ni¬ 
trate, we said, was decomposing in the vaults, 
or it was just about to explode and destroy the 
entire archive, if not the entire neighborhood! 
It had to be converted to safety film now! How 
base we were in thus defaming nitrate, and how 
little did we know how unsafe the safety stock 
was! Nitrate’s day is done, but I hope you now 
agree that it deserves a better epitaph than this 
one from The Oxford Companion to Film , a work, 
by the way, on which I consulted—and very typ¬ 
ical of entries in hundreds of works on the cin¬ 
ema—“Nitrate film, or more correctly nitrate 
base, was the standard film stock base for 
35mm until 1951.... It continued in use for 60 
years despite considerable fire risk resulting 
from the film’s tendency to ignite when run at 
speed through projectors, cameras, or editing 
equipment.” Amazing, isn’t it, that a multibil- 
lion-dollar industry based entirely on such an 
unsuitable and dangerous product was ever 
built! 

note 

1. You can read about this incident in This Film is Dan¬ 
gerous, a forthcoming book on nitrate that Roger 
Smither is editing. 
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